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1. Introduction

For general ARQ systems, packet receivers transmit an acknowledgement signal (Ack or Nack) to a packet transmitter only depending on the error existence after CRC check for the received packet. However, in the currently considered ARQ systems for HSDPA systems, there exists another case to be considered that how UE should react when HS-SCCH includes CRC-error and thus UE does not receive HS-DSCH packets. In addition, there is no description in detail for the case in current TR even though now it has come the draft CR phase for Rel’5 [1]. Therefore, this paper summarizes HS-SCCH error cases and then suggests appropriate methods on what kind of acknowledgement UE should send.  

2. The cases with HS-SCCH error

If HS-SCCH information is received without errors, UE can receive HS-DSCH packet and react in the same way with general ARQ systems. Meanwhile, if HS-SCCH includes CRC-error, UE cannot receive any HS-DSCH packets. In such a case, we can classify the error situation into two cases according to the error existence in part 1 or part 2 of HS-SCCH after CRC check of HS-SCCH. Note that we assume that the error case in part 1 includes that of HI, which means that UE does not detect HI even though Node-B transmits HI to the UE. 
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Figure 1 : HS-SCCH frame structure in TR
( Case 1 : Errors in part 1 (don’t care about the error in part 2)

For this case, UE thinks that the HS-DSCH packet is for other UEs. 

( Case 2 : No errors in part 1 and errors in part 2 

For this case, UE thinks that the transmitted HS-DSCH packet is right for the UE itself. However, the UE cannot decode the packet since the signals of HS-SCCH are decoded with errors.

3. Acknowledge schemes with HS-SCCH error

For case 1 and case 2 described in Section 2, the main point to be discussed is whether UE should decide to send Nack signal to Node-B or to be DTX. For case 1, it is more appropriate that UE should be silent since the case may occur in most of UEs. For example, assuming that the information of HS-SCCH is for UE1, other UEs except UE1 may detect CRC-error in part 1. In this case, if all of UEs except UE1 send Ack/Nack signals, the traffic in uplink increases significantly and may cause interferences. Therefore, it is reasonable to use DTX for the case 1. For case 2, even though Nak signal or DTX can be employed, it seems to be better to send Nack signal since it is helpful for Node-B to decide whether the transmitted signal is Ack or Nack. According to previous works[2], the requirement on the error probability of ‘DTX to Ack’ (10e-2) is much higher than that of ‘Nack to Ack’ (10e-4).

According to above description, we can consider two acknowledgement schemes in figure 2. The difference between two schemes exists in UE’s behavior for the case 2. 

[image: image2.wmf]HI  and

HS

-

SCCH

Signals

HI error

Or CRC1 error ?

CRC2 Error ?

DTX

NACK

None

Exist

Demodulate

HS

-

DSCH

UE 

Ack

/

Nack 

generation

Exist

None

CRC error 

for HS

-

DSCH 

packets

ACK

Exist

None

HI  and

HS

-

SCCH

Signals

HI error

Or CRC1 error ?

CRC2 Error ?

DTX

NACK

None

Exist

Demodulate

HS

-

DSCH

UE 

Ack

/

Nack 

generation

Exist

None

CRC error 

for HS

-

DSCH 

packets

ACK

Exist

None


Figure 2-a : Acknowledgement scheme 1 (DTX for case 2)
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Figure 2-b : Acknowledgement scheme 2 (Nack signaling for case 2)

4. Conclusions 

The following conclusions can be summarized in the case of acknowledgement scheme with HS-SCCH errors.

· For case 1 that errors occur in part 1, it is more appropriate that UE should be DTX.

· For case 2 that errors occur in part 2 without errors in part 1, it is recommended that UE transmit Nack signal.

 In addition, we propose that TR should include the text proposal in section 5.

5. Text proposal for TR 25.858 section 8.2

--------------------------------- Start of text proposal for section 8.2.4 ----------------------------------------

8.2.4 Other aspects (we need to find a suitable name)
{This section should describe how the uplink signalling operates in soft-handoff mode etc.}
( UE acknowledgement with HS-SCCH or HI errors 

When UE does not detect HI or detects errors by CRC1 of part 1 in HS-SCCH, UE does not transmit any acknowledgement (i.e., DTX). When UE does not detect any errors by CRC1 of part 1 in HS-SCCH but detects errors by CRC2 of part 2, UE transmits Nack indication. 

---------------------------------- End of text proposal for section 8.2.4 ----------------------------------------
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